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Abstract 


The nomenclature of all arthropods treated in Charles French’s monumental A Handbook of the Destructive 
Insects of Victoria is reviewed and, where necessary, updated to increase the current value of this work. A 
systematic checklist of all taxa includes all changes needed for recognition of the species discussed, and is 
preceded by a historical introduction to the importance and gestation of the Handbook. (‘The Victorian Naturalist 


138(5), 2021, 128-144) 
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Introduction 

Charles French Snr (1842-1933) was a lead- 
ing figure in the development of entomology 
in Australia. In 1889, he was appointed Vic- 
toria’s first Government Entomologist and, 
from 1911, was succeeded in that role by his 
son (Charles French Jr). His work laid the first 
solid foundations for the pursuit of insect pest 
management in Victoria, where his official du- 
ties were primarily to investigate and advise on 
the destructive insects influencing the agricul- 
tural industry. He is famed for his wide ento- 
mological and ornithological interests, both 
of which came to the fore in the five volumes 
of his A Handbook of the Destructive Insects of 
Victoria (1891-1911, hereafter the Handbook) 
published during his life time. These works 
have had lasting influence and continue to be 
of interest. Confirming the existence of an un- 
published sixth volume of this work (noted by 
French in the Preface to Part V as ready and 
intended to complete the series) had long been 
a ‘holy grail’ of Australian entomology. Many 
people believed that it had been lost, so the no- 
table rediscovery of the manuscript and its sub- 
sequent publication (French 2013) completed 
French’s lifetime contribution and endorsed his 
hope that the completed Handbook would be 
a standard work for Australia on the subject of 
Economic Entomology and Ornithology. That 
his work was disseminated widely is reflected 
in the fact that Part I sold out its run of 8000 
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copies and was reprinted, with some minor 
changes to illustration attributions, in 1904. 
Earlier, French had noted that the print run 
of that first part was to be 9000 copies, and 
the reduced figure is quoted from the Preface 
to Part IV, in which he noted that the run was 
‘long since exhausted’ (1909: 15) and that de- 
mand for the other volumes had been ‘of a most 
satisfying nature’ (1909: 15). Hogan (1994: 279) 
regarded the Handbook as ‘monumental’ and 
wrote that it included comments that reflect 
‘deep insight in relation to biological problems. 

The primary purpose of the Handbook re- 
flected Charles French's official duties as Gov- 
ernment Entomologist. French, and later his 
son (Charles French Jr, referred to frequently 
in the text in terms such as ‘the Assistant Ento- 
mologist, Mr French jun’), acquired consider- 
able knowledge of all insect groups containing 
species of economic importance. The scheme 
used in the Handbook was perhaps initiated in 
what seems to be his first compilatory publish- 
ing exercise—or, at least, that for which he is 
acknowledged, namely the series of card-print- 
ed illustrations of insects designed for a wall- 
hanging in school classrooms, and for which 
the cover details read ‘McCarron, Bird & Co's 
descriptive chart of Destructive Insects pub- 
lished with the approval of the Education De- 
partment of Victoria and revised by C. French, 
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Esq., FLS, FRHS, Government Entomologist of 
Victoria. Published in 1890, this chart teaching 
aid seems to have become very rare, but was in 
one sense a forerunner of the Handbook. 

For each species treated in the Handbook, 
biological details are intermingled with eco- 
nomic concerns and methods of control or 
suppression; should additional significant in- 
formation accrue, it was sometimes included in 
later Parts, so that the entire work had lasting 
contemporary value and relevance. Much of the 
information presented had not previously been 
assembled in this way, but French readily ac- 
knowledged help he received from other ento- 
mologists and naturalists, perhaps most notably 
from his counterpart in New South Wales, Wal- 
ter Wilson Froggatt, with whom his interests 
and duties overlapped considerably. Froggatt 
was appointed as New South Wales Govern- 
ment Entomologist in 1896 and, whilst living 
in Bendigo, had initially contacted French in 
about 1883. Froggatt wrote prolifically. His long 
series of papers on individual insects and wider 
entomological topics, mostly published in the 
Agricultural Gazette of New South Wales or 
(for many of his more formal taxonomic stud- 
ies) the Proceedings of the Linnean Society of 
New South Wales, were drawn largely from the 
same regional insect fauna as those treated by 
French, who clearly would have read these as 
they appeared (from 1890). Nowadays, Frog- 
gatt is perhaps best remembered as the author 
of the first major textbook about Australian in- 
sects, titled Australian Insects (Froggatt 1907), 
in which the acknowledgements include ‘From 
Mr C. French and C. French Jr, I have had the 
loan of papers, books and specimens unobtain- 
able in Sydney’ (Froggatt 1907: xiv). Again in 
parallel with French, Froggatt was a founder, 
in 1891, of the Naturalists’ Society of New 
South Wales, and was also a keen ornitholo- 
gist. French did not hesitate to quote exten- 
sively and directly from the writings of Frog- 
gatt and other contemporary entomologists. 
Wherever pertinent information was available 
it was sought‘and assembled, with due attribu- 
tion. The longest text chapter (21 pages in Part 
IV) on fruit flies, for example, contains exten- 
sive text from writings of both Froggatt and 
Tryon (see below). Around the same period, in 
Tasmania, the Rev EH Thompson produced 
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books about insect pests (Thompson 1892, with 
eight uncoloured plates) and insect and fungus 
pests (Thompson 1895), emphasising orchard 
pests. From 1891 to 1896, Thompson was en- 
tomologist and scientific advisor to the Tas- 
manian Council of Agriculture, and from 1899 
was eventually succeeded in that role by AM 
Lea. Like both French and Froggatt, Thompson 
was fundamentally an observant naturalist with 
strong entomological interests—a background 
that enabled all three to provide sound practi- 
cal advice to pragmatic growers. Their interests 
were shared by their contemporary in Queens- 
land, H Tryon, who was appointed Entomolo- 
gist to the Department of Agriculture and Stock 
from 1893 to 1901, thereafter assuming a wider 
role that also encompassed plant diseases. In 
addition, he published series of accounts of 
individual insect species, but his major com- 
pilation, Report on Insects and Fungus Pests 
(Tryon 1889), pre-dated French’s Handbook by 
two years. 

The range of insect species included in the 
Handbook is dominated by Coleoptera (56 spe- 
cies), Lepidoptera (45 species) and Hemiptera 
(25 species), with smaller numbers of Diptera, 
Hymenoptera, Isoptera, Orthoptera, Thysano- 
ptera and mites. Most are native species, with 
much of the information on their natural his- 
tory not previously available, but introduced 
pests are also included. Each species’ treatment 
is accompanied by a colour plate of the insect. 
Many of the plates also illustrate the early de- 
velopmental stages, significant natural enemies, 
indications of habitat and symptomology and, 
where necessary, a text section on ‘Prevention 
and Remedies. The plates are an excellent rec- 
ognition aid and were no doubt partially re- 
sponsible for the Handbook’s wide appeal. The 
first five parts, published up to 1911, included 
discussions of 132 arthropod species; Part VI 
(2013) added a further 22 taxa or pest groups. 
Each part included a miscellany of taxa, across 
various orders and in no fixed taxonomic se- 
quence, so that the resulting sequence was a 
combination of opportunism and ecological 
theme, in some cases unified by a comment 
in the preface. The arrangement brought to- 
gether insects attacking particular crops, thus 
facilitating use by growers, and constituting by 
far the most useful compendium then avail- 
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able to them. Thus, Part I is about apricots and 
cherries (Fig. 1), a theme continued in Part II, 
in which vegetable pests are also included. Part 
III is more of a miscellany. Forestry pests gain 
ascendancy in Part IV, and Part V is targeted as 
‘prominence given to insects attacking forests’ 
(1911: 3). The anticipatory comment for Part 
VI implied that it would deal with beneficial 
insects. The collective Handbook, however, was 
of wider interest, each part containing chapters 
on general entomological themes, or reprinting 
the relevant government Acts. The inclusion of 
sections on ‘useful’ birds manifested French's 
wider recognition of pest insect management. 
These birds are listed in Part I; and 44 species 
are treated individually, with colour plates as 
well as text. Some of the content overlaps that 
of another book, The Insectivorous Birds of Vic- 
toria, by R Hall (1900). The short chapters on 
general entomology (attributed as being from 
EA Ormerod, a leading contemporary Brit- 
ish applied entomologist), insect classification 
(taken from JO Westwood’s classic arrange- 
ment), and collecting methods at the beginning 
of Part I almost pre-empt a more general ento- 
mology text! The relevance of the volumes to 
agriculture is augmented by the inclusion of the 
various Acts and Regulations governing quar- 
antine and export/import requirements. Parts 
I-III each have substantial illustrated appendi- 
ces of the spraying machinery available for use. 

Not all insects included are proven pests, and 
a few were included because of their abundance 
or association with particular trees or crops. 
In Part IV, for example, referring to a hepialid 
moth ‘Porina fusco-maculata Walker’ (Fig. 2), 
French wrote: ‘I have included this moth in the 
destructive insects list, as the caterpillars, being 
large and living a long time in the ground, must 
do a lot of damage ..? (1909: 75). With nu- 
merous observations on insect behaviour and 
characteristics, the Handbook thereby assumed 
wider interests as a natural history book. 

The modern era of narrow specialisation in 
science ensures that entomological polymaths 
of French’s stature, endowed with the freedom 
to develop those interests broadly, are now rare. 
It also ensures that any modern attempt to con- 
struct an up-to-date version of his Handbook 
with such broad scope would necessarily be a 
team effort. Nevertheless, current apprecia- 


130 


C.Beitdebank Del 


C.French Direxit 


Flate Xf. 


Fig. 1. ‘ “Cherry Borer” (Maroga gigantella)? From 
French (1891) Part I, Plate XII, p. 112. 


tion of the diversity and impacts of insects on 
Victoria's industry and economy traces back to 
the five long-available parts of French’s Hand- 
book that became the standard reference for 
at least the first half of the twentieth century. 
It is perhaps no exaggeration to claim that all 
later agricultural and forestry pest management 
in Victoria has benefited from the Handbook, 
and that all later practitioners have drawn on 
its content. An important component of the 
‘French legacy’ (from both father and son) has 
therefore been a strong foundation for under- 
standing and advancing these disciplines, and 
the need for knowledge-based management 
(‘control’) of a wide variety of native and al- 
ien pest insects that collectively affect most 
agricultural, forestry and horticultural crops 
in the state and, in many cases, more widely 
across south-eastern Australia. The central 
plank of understanding insect-plant relation- 
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ships, the foundation of much modern pest 
management, was well understood by French. 
Despite the contemporary emphasis on pes- 
ticide uses, with any other deliberate control 
methods relatively unusual, French was clearly 
aware of the ecological relevance of biological 
control. He was an early advocate for protect- 
ing natural enemies of pest insects and referred 
repeatedly to the values of ladybirds as preda- 
tors, for example, including the pioneering case 
of the Australian Rodolia cardinalis (Mulsant) 
exported to control Cottony Cushion Scale Ic- 
erya purchasi Maskell on Californian citrus in 
the nineteenth century (see back cover). He 
also referred to use of quassia chip extracts as 
a deterrent to the attack on bean crops by the 
lycaenid Zizina labradus (Godart)—quassia 
Quassia amara L. is recognised also as a contact 
insecticide. Of course, many aspects of modern 
pest management were unknown in French's 
day, but the primary needs leading to many of 
these (e.g. environmental safety and econom- 
ics) were very familiar. His advocacy for in- 
sectivorous birds and native insect predators 
foreshadowed some aspects of modern conser- 
vation biological control. 

Those interests flow from his lifelong in- 
terests in natural history, his familiarity with 
Australian flora consolidating from the age of 
16, when he was apprenticed in the nursery 
trade. Subsequently, he was appointed to the 
staff of the Royal Botanic Garden and thence to 
the Phytological Museum of Melbourne (later 
to become the National Herbarium). French 
wrote extensively about ferns. He was also an 
avid insect collector and made three succes- 
sive substantial collections of beetles. The last 
of these went to the National Museum, and his 
own collecting activities were augmented by his 
purchase of several notable beetle collections, 
with the whole collection containing a number 
of type specimens of species described by oth- 
ers—French himself did not describe new taxa. 
There is little doubt that French knew at first 
hand many of the insects he wrote about. Like- 
wise, his enthusiasm for birds flowed largely 
from direct experience and observation. His 
writings in the Handbook were thereby author- 
itative and widely respected. They were also 
highly topical. The advice provided was by far 
the best available at the time, and guided grow- 
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6 Frenels, Direrit 


Plate LXXI. 


Fig. 2. ‘ “The Dark-Spotted Swift Moth” (Porina fus- 
comaculata, Walker.)’ From French (1909) Part IV, 
Plate LXXI, p. 72. 


ers and managers throughout the state. Not 
least, the Handbook was written in language 
easily understood by the primary readership, 
with a minimum of jargon and technical ter- 
minology, and clear explanations and descrip- 
tions that facilitated effective communication. 
French seems to have had an excellent rapport 
with farmers, and Hogan (1994: 281) noted that 
‘he frequently visited country centres. Those 
contacts undoubtedly increased confidence in, 
and circulation of, the Handbook. 

The purpose of this paper is to modernise 
the value of these volumes by updating the 
published information on identification and 
nomenclature of all the arthropod taxa treated 
by French. The necessary changes are present- 
ed in an annotated checklist, constructed by 
the methods noted below. Publication of this 


131 


Contribution 


account in The Victorian Naturalist acknowl- 
edges French’s role in 1880 as a co-founder of 
the Field Naturalists Club of Victoria, and his 
active membership for many years thereafter. 


Methods 

Each of the arthropod species featured in the 

Handbook was checked for information re- 

lating to the names and nomenclature in the 

following authentic and up-to-date resources: 

Australian Faunal Directory (https://biodi- 

versity.org.au/afd); Atlas of Living Australia, 

(https://www.ala.org.au); CSIRO Handbook of 

Australian Insect Names (https://www.ento. 

csiro.au/index.html); taxon-specific catalogues, 

such as ScaleNet for scale insects (https://data. 

nal.usda.gov/dataset/scalenet-scale-insects- 

coccoidea-database), and relevant published 

papers. 

The following modifications were undertaken, 

as needed: 

« Corrections to spellings of genus, species, 
author and family names; 

¢ Corrections and updates to common 
names; 

¢ Provision of missing author names, fam- 
ily names, and also common names when 
available; 

¢ Verification of status of each genus and 
species name by checking whether it is 
currently valid, synonymised with, or 
transferred to or combined with another 
genus; and 

« Review of occurrences of certain pest spe- 
cies to ascertain their current status as ex- 
otic or endemic to Australia. 


Results 
The annotated checklist (Appendix 1) includes 
the following information: 

Handbook and Updated/Current names ar- 
ranged as follows: genus, species, author, com- 
mon name/s when available, and family. The 
Handbook names are written exactly as they 
appear in French's volumes, including incorrect 
spelling. The species are presented in alphabeti- 
cal order of the genus/species as they are pre- 
sented in the Handbook, but grouped in their 
respective Order. 
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Handbook part number and page number for 
individual species are provided in Appendix I, 
in the Part: page column, e.g. Handbook Part 
I and page number 123, is presented as I:123. 
Note: Part I 1904 reprint version has minor 
pagination differences. 

Comments include any obvious corrections 
needed, such as if a species is exotic, i.e. does 
not occur in Australia. 
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Dense regrowth following wildfire produced enhanced habitat for 
Mainland Dusky Antechinus Antechinus mimetes mimetes in an 
isolated vegetation block in the La Trobe Valley, Victoria 
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Abstract 

A population of Mainland Dusky Antechinus Antechinus mimetes mimetes increased significantly following 
wildfire in an isolated 44.7 ha native vegetation block in the Latrobe Valley, Victoria. Five years of post-fire 
dense regrowth on the edge of Damp Forest provided ideal habitat for this dasyurid marsupial. Although the 
largest part of the block was severely burnt, some unburnt areas survived, providing refugia for small mam- 
mals. This result provides evidence that mammal populations can survive wildfire provided that sufficient 
unburnt areas remain. It also shows that small, isolated blocks of native vegetation can play an important role 
in maintaining biodiversity, especially in highly fragmented landscapes. (The Victorian Naturalist 138(5), 2021, 
145-149) 


Keywords: Mainland Dusky Antechinus, wildfire, refugia, dense regrowth, population increase 


Introduction 

Thirty-four offset areas, set aside for conser- 
vation purposes under an agreement with 
the Victorian Government, exist around the 
Yallourn coal mine in the Latrobe Valley, Vic- 
toria (Department of Natural Resources and 
Environment 2002). Monitoring of vertebrate 
fauna populations in these areas has been 
conducted since 2007 (Homan 2009; Homan 
2019; Homan unpubl. 2011-2017). The land- 
scape in this part of the Latrobe Valley is highly 
fragmented, with coal mines, power stations, 
railway lines, many roads, numerous towns, 
industrial areas, residential estates, timber 
plantations and farms. 

Witt’s Gully (38° 22'S, 146° 30' E), known as 
Block 34 under the Yallourn Mine Conserva- 
tion Management Plan (YMCMP), covers 44.7 
ha and is situated approximately 10 km west 
of Morwell. The block is isolated from other 
native vegetation and contains two Ecological 
Vegetation Communities, with Damp Forest in 
the lower gully section and Lowland Forest on 
the slopes (Homan 2009). 

In February 2014, a severe bushfire, known 
as the Morwell Fire, burnt approximately 90% 
of Witt’s Gully. The impact of this fire varied 
across the two vegetation communities, with 
the higher slopes being burnt more severely 
than the lower, damper areas (Fig. 1). At the 
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base of the Lowland Forest on the north side of 
the gully, amongst a tangle of fallen branches, 
dense vegetation up to 2 m above ground level 
had developed 5 years post-fire (Fig. 2). 

Intensive surveys of vertebrate fauna at Witt’s 
Gully were conducted on two occasions before 
the Morwell Fire; in April 2008 (Homan 2009) 
and in February 2012 (Homan unpubl. 2012). 
The post-fire survey was conducted from 8-11 
April 2019. 

The surveys were commissioned by TRU En- 
ergy Pty Ltd and EnergyAustralia Pty Ltd and 
were conducted by Peter Homan Fauna Con- 
sultancy, with overall project management by 
Indigenous Design Environmental Manage- 
ment Pty Ltd, Morwell. 


Methods 

Elliott trapping (Type A, folding aluminium 
traps by Elliott Scientific Equipment, Upwey, 
Victoria) was the principal survey technique 
used to determine the presence of small, ter- 
restrial mammals during each survey. Remote 
surveillance cameras were used during the 
2012 pre-fire survey (Scoutguard model SG- 
550V) and during the post-fire survey in 2019 
(Scoutguard models KG-680V and SG-990V 
and Faunatech Snaps). Live-trapping and cam- 
era-trapping were conducted over four days 
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and three nights on each occasion. Elliott traps 
were set 10 m apart in lines of 10 at various sites 
throughout the gully and across the adjoining 
slopes. Baits for live-trapping and camera- 
trapping consisted of a mixture of quick oats, 
smooth peanut butter and golden syrup. In 
2012, cameras were set to record a 20-second 
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tall on edge of Damp Forest. 


video every five seconds and, during the 2019 
study, cameras were set to take three still im- 
ages every five seconds. Cameras were set in 
groups of three, approximately 20 m apart at 
various sites throughout the study area. 
Overall, 636 trap-nights were completed, with 
150 Elliott trap-nights in April 2008; 210 Elliott 
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Table 1. List of small mammals and number recorded pre- and post-wildfire. 


Common Name Scientific Name 2008 2012 2019 
Agile Antechinus Antechinus agilis 56 31 38 
Mainland Dusky Antechinus Antechinus mimetes mimetes 1 10 
Bush Rat Rattus fuscipes 20 43 30 
Swamp Rat Rattus lutreolus 2 
House Mouse Mus musculus 1 2 


trap-nights and 18 camera-nights in February 
2012; and 210 Elliott trap-nights and 48 cam- 
era-nights in April 2019. 


Results 

Five species of small mammals were recorded 
(Table 1). Mainland Dusky Antechinus Ante- 
chinus mimetes mimetes (Fig. 3) was recorded 
once pre-fire and in greater numbers five years 
post-fire. Significant numbers of Agile Ante- 
chinus A. agilis and Bush Rat Rattus fuscipes 
were recorded pre- and post-fire. Swamp Rat 
R. lutreolus was recorded post-fire and House 
Mouse Mus musculus was recorded once in 
2008 and twice in 2019. 


Discussion 

The Mainland Dusky Antechinus is a small, 
insectivorous dasyurid marsupial found over 
a wide area of south-eastern Australia, from 
northern New South Wales to south-western 
Victoria (Baker et al. 2015). Two subspecies 
are recognised in Victoria (Baker et al. 2015): 
A. mimetes insulanus is confined to the Gram- 
pians, where it has been recorded in both wet 
and dry vegetation communities (Menkhorst 
and Homan unpubl. 2003; Homan 2008; Ste- 
vens 2008; Homan and Schultz 2012). Antechi- 


Fig. 3. Mainland Dusky Antechinus. Photo Peter 
Bird. 


Vol 138 (5) 2021 


nus mimetes mimetes is found in other parts of 
Victoria where it usually inhabits dense, wet 
vegetation up to 1 m above ground level (Baker 
et al. 2015). 

Four species of the genus Antechinus inhab- 
it various parts of Victoria (Menkhorst and 
Knight 2011). The Agile Antechinus, which is 
common in many parts of southern and east- 
ern Victoria, is mostly nocturnal (Menkhorst 
and Knight 2011). The Swamp Antechinus A. 
minimus is partly diurnal, whilst the Yellow- 
footed Antechinus A. flavipes is the most diur- 
nal of the four species (Menkhorst 1995). The 
Mainland Dusky Antechinus is also partly di- 
urnal and has been captured on a number of 
occasions during daylight hours in the Latrobe 
Valley (Homan 2011) and in the Grampians 
National Park (Homan and Schultz 2012). 

Several studies have confirmed the survival of 
dasyurid populations following wildfire. Agile 
Antechinus populations were found to have 
survived the Black Saturday fires in Victoria 
(Banks et al. 2011) and following a severe wild- 
fire in the Nadgee Nature Reserve in New South 
Wales (Lunney et al. 2008). Yellow-footed An- 
techinus populations survived major wildfire 
in western Victoria (Homan 2012) and in the 
Warrumbungle National Park in north-central 
New South Wales (Matthews et al. 2017). A 
population of Swamp Antechinus recovered 
following severe wildfire in the Otway Ranges 
in Victoria (Wilson and Moloney 1985). Sever- 
al other studies in large areas of contiguous na- 
tive vegetation have confirmed the survival of 
small populations of Mainland Dusky Antechi- 
nus (Lunney et al. 2008; Stevens 2008; Davies 
and Drew 2014; Swan et al. 2015; Burns et al. 
2016). A common feature of all post-fire studies 
is the presence of unburnt refugia in damp gul- 
lies. There is, however, a lack of studies show- 
ing survival of Mainland Dusky Antechinus 
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_ populations in small, isolated areas of native 
vegetation, especially in highly fragmented 
landscapes, that also provide pre- and post-fire 
data. 

During the 2012 survey, 30 Elliott traps, 
set for two nights in the damp gully, failed to 
capture Mainland Dusky Antechinus. Whilst 
checking traps at dawn, a relatively small area 
of approximately 1 ha, with especially dense 
vegetation to 1 m above ground level, was iden- 
tified as potential habitat for Mainland Dusky 
Antechinus. This site was in Lowland Forest at 
the bottom of the slope immediately adjacent 
to the damp gully. Ten traps were moved to this 
area and were set for daylight sampling early on 
the morning of 22 February 2012. When these 
traps were checked at noon, one adult male 
Mainland Dusky Antechinus had been cap- 
tured. 

During the 2019 survey, 30 Elliott traps and 
three surveillance cameras were set amongst 
dense vegetation at the above site and in the 
adjacent gully. This area of dense vegetation 
had increased to approximately 5-6 ha five 
years post-fire. Over three nights of trapping, 
10 Mainland Dusky Antechinus (five males and 
five females) were captured. Elliott traps were 
not set for daylight sampling during the 2019 
survey. Surveillance cameras, however, failed to 
capture any images of Mainland Dusky Ante- 
chinus. Captured animals were not weighed or 
marked, so it is possible that some recaptures 
may have occurred. Nevertheless, the 2019 
result represented a significant increase in the 
capture rate for this species compared to the 
two previous studies. It seems that the habitat 
for Mainland Dusky Antechinus had improved 
markedly at Witt’s Gully five years post-fire. 

‘The site where a Mainland Dusky Antechinus 
was captured in 2012 was severely burnt by the 
Morwell Fire in 2014. When wildfire burns are- 
as of vegetation, small mammals may survive in 
unburnt refugia suchas damp gullies and recol- 
onise areas or survive as residual populations 
(Lindenmayer et al. 2008; Banks et al. 2011; 
Burns et al. 2016). The results from the 2019 
post-fire survey indicate that a small popula- 
tion of Mainland Dusky Antechinus survived 
in parts of the unburnt gully and recolonised 
surrounding areas because vegetation regrowth 
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provided suitable habitat. 

Whilst Witt’s Gully is a relatively small con- 
servation area, long-term surveys in this block 
provide further evidence that small areas of in- 
digenous vegetation can be important for local 
biodiversity conservation (Wintle et al. 2018). 
These results also show that researchers plan- 
ning and conducting vertebrate field studies 
should not dismiss small, isolated vegetation 
areas as being unworthy of appropriate survey 
effort. 
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Abstract 

A new species of Hakea Schrad. & J.C.Wendl. is described. Hakea yambulla Molyneux & Forrester sp. nov. is a 
rare shrub with a restricted known distribution in the Coopracambra National Park, East Gippsland, Victoria. 
Its relationship with Hakea eriantha R.Br. is discussed and critical differences noted. The authors have made 
only one field collection of this new species, as fruit in 1979. None of the five types described by Gandoger 
(1919) as novel species and synonymised under H. eriantha by Barker et al. (1999) represent this new species. 
No earlier herbarium collections could be located for H. yambulla, which is described from a type grown on 
the authors’ property. Distribution, affinities and conservation status of the new species are discussed. (The 


Victorian Naturalist 138(5), 2021, 149-155) 


Keywords: Hakea yambulla, Hakea eriantha, new species, conservation status, taxonomy 


Introduction 

In May 1979, while studying Grevillea popula- 
tions in the Upper Genoa River district of East 
Gippsland, the authors observed a Hakea grow- 
ing on and around a rocky knoll on the lower 
Yambulla Peak Track, overlooking the east side 
of the Genoa River. While recognising this 
Hakea had affinities with the widespread and 
locally occurring H. eriantha, we noted that 
it differed by its smaller stature, smooth bark 
on the lower trunk, much broader leaves and 
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much smaller fruit. A small stand of 20-50 
(-100) mature plants of this unknown Hakea 
occurred within an area of about 0.1 ha. Flow- 
ering had finished and we intended to return 
during a subsequent flowering season to collect 
herbarium specimens; however, mature fruit 
were present and collected. Time constraints 
limited the opportunity to explore for further 
plants or populations. Given the remote loca- 
tion and the succession of fire events known or 
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suspected to have subsequently compromised 
the opportunity to collect mature specimens, 
no further specimens have been collected in the 
wild in the past 32 years. 


Differences between the two species 

Seed extracted from fruit collected from the 
Yambulla Peak Track population and from 
plants of H. eriantha on the lower Black Jack 
Gully Track above the west bank of the Genoa 
River were germinated in low phosphorus pot- 
ting mix. When seedlings were approximately 
10-20 cm tall, eight of each species were plant- 
ed on a 0.2 ha area of the authors’ property in 
Dixons Creek, Victoria, in 1981. Observations 
of differences between the two species were re- 
corded annually through all stages of seasonal 
development until plants were severely dam- 
aged in the Victorian Black Saturday wildfires 
of February 2009. Major differences between 
the two species are described below and de- 
tailed in Table 1. 


Vegetative differences 

Seedlings of the two species consistently dif- 
fered from each other (Figs 1 and 2), those of 
H. yambulla had broad leaves and green stems 
while H. eriantha had narrow leaves and red 
stems. Hakea yambulla developed into a me- 
dium sized, dense shrub, 1.5-2.5 m high and 
1-2 m wide with smooth to lightly textured 
bark throughout. Hakea eriantha became a 
large spreading shrub to small tree, 3-8 m high 
and 3-6 m wide with tessellated bark that fis- 
sured with age, flaking to vertically interwoven 
on upper branches. Juvenile leaves of H. yam- 
bulla were ovate, c. 8.5 cm long and 4 cm wide, 
while adult leaves were broadly lanceolate to 
obovate, (5.5-) 10 (-12) cm long and (1.8-) 2.8 
(-3.4) cm wide. Juvenile leaves of H. eriantha 
were broadly linear to lanceolate, c. 7.8 cm long 
and 0.9 cm wide. Adult leaves of the species are 
semi-pendulous, (7.5-) 14 (-18.5) cm long and 
(1-) 10-20 (-30) mm wide. Further plantings 
of each species from 2012 to 2019 also showed 
these differences (Figs 3 and 4). Intermediate 
forms never occurred. 


Differences in flowering and fruiting 

During the 28-year period of observation 
from 1981 to 2009, plants of H. yambulla and 
H. eriantha grown on the authors’ property 
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Fig. 1. Seedlings (A) Hakea yambulla illustrating 
broader leaves and green stems; (B) H. eriantha with 
narrow leaves and red stems. 


Le 


Fig. 2. Young plants of Hakea eriantha (left) 
illustrating the narrow green leaves and H. yambulla 
(right) with broader leaves with secondary colour 
patterning. 


Fig. 3. Hakea yambulla (left) and H. eriantha (right), 
showing differences in habit, leaf size and posture in 
third generation plants. 
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Fig. 4. Close up showing the random seasonal tint- 
ing of the leaves of Hakea yambulla (left) and seri- 
ceous new tip growth of H. eriantha (right) in third 
generation plants. 


displayed a significant and consistent difference 
in flowering times (Figs 5 and 6). Hakea erian- 
tha flowered from mid-August to mid-Septem- 
ber and H. yambulla from late September to 
late October (Fig. 6). While H. eriantha com- 
menced anthesis in early to mid-August and 
spent flowers developed incipient fruits in early 
September, the flowers of H. yambulla were still 
in early bud stage (Fig. 5) and were not recep- 
tive to pollination until mid to late September. 
Incipient fruits were not evident on H. yam- 
bulla until early to mid-October by which time 
well-formed fruits of H. eriantha were evident. 
A 3-year-old fruit of H. eriantha is shown in 
Fig. 5. This flowering and fruiting pattern has 
been consistent for consecutive years of further 
plantings, from 2012-2019, with only minor 
seasonal variations. 

Size of fruits (Fig. 5) and seeds clearly distin- 
guished the two species. Fruits of H. yambulla 
were 23-26 mm long, 10-13 mm wide and had 
a 2-3 mm long apiculum. Seeds were narrowly 
obovate and 16.5-17 mm long. Fruits of H. eri- 
antha were longer (25-30 mm in length) and 
wider (26-30 mm in width). The apiculum also 
was longer than in H. yambulla, with a length 
of 3-6 mm. Seeds were obliquely narrowly 
obovate and were 19.5-20.5 mm long, mark- 
edly longer than those of H. yambulla. 


Response to fire 

Hakea yambulla showed post-fire regeneration 
through seed and root suckering (Figs 7 and 8). 
Lignotubers were not observed. A rootstock 
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Fig. 5. Hakea eriantha (top) with narrow leaves, 
incipient fruit and 3-year-old fruit; and H. yambulla 
(lower) with broader leaves, developing buds and ma- 
turing fruit. 


from a fire-damaged plant is shown in Fig. 7 
and subsequent suckering in Fig. 8. Plants that 
regenerated from suckering flowered and set 
fruit in late spring of 2012. Hakea eriantha 
regenerated by seed and, although it has rarely 
been known to sucker or develop a lignotuber, 
coppice shoots, which have since perished, 
were initiated by the 2009 fire from a large 
lignotuber in a 28-year-old specimen grown on 
the authors’ property (Fig. 9). Vigorous suck- 
ers, which have persisted, were also produced 
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Fig. 7. Rootstock of a fire-damaged plant of Hakea 


in 2019. 


from a small-diameter exposed surface root 5 
m from the parent stem (Fig. 10). 


Discussion 

In view of the character state differences docu- 
mented above and in Table 1, and the inferred 
flowering time barrier to cross breeding be- 
tween the two entities, we consider that H. 
yambulla is worthy of recognition at the rank 
of species. None of the five types described 
by Gandoger (1919) as novel species and syn- 
onymised under H..eriantha by Barker et al. 
(1999) represent this new species and no other 
populations represented by collections at the 
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Fig. 9. Single small coppice shoot, which has since 
perished, on lignotuber at base of extended large root 
of a 28-year-old specimen of Hakea eriantha growing 
in close proximity to the regenerated H. yambulla in 
Fig. 8. 


A SiN Sy SEA NO WA 
Fig. 10. Vigorous root suckers, which have 
persisted, on small diameter root exposed for 5 


m from base of Hakea eriantha. 


National Herbarium of Victoria (MEL) repre- 
sent this new species. With the description of 
a second species allied to H. eriantha, the in- 
formal Eriantha Group, as circumscribed by 
Barker et al. (1999), ceases to be monotypic. 
The Eriantha Group has been traditionally 
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included in the monotypic series Pubiflorae in 
the section Hakea. Key characters which dis- 
tinguish the new species from H. eriantha are 
the dense upright shrubby habit, the broader, 
obovate adult leaves, the later, non-overlapping 
flowering time and the consistently smaller, el- 
lipsoid fruit. 


Taxonomy 
Hakea yambulla Molyneux & Forrester sp. nov. 


Type: Grown at the property of the authors: 
Dixons Creek, 37° 35' 55" S, 145° 26' 17" E, 
W.M. Molyneux, 19.x.2008 ex fruit collected 
from the following location: Victoria. Yambulla 
Peak Track above the east side of the Upper 
Genoa River, c. 500 m from the NSW border, 
37° 16' 10" S, 149° 22' 10" E, elevation c. 410 m 
ASL, W.M. Molyneux & S.G. Forrester, v.1979; 
Holotype: MEL 2437685 and MEL 2437686. 

A small to medium upright shrub 1.5-2.5 
m high, 1-2 m wide. Stem 8 cm diameter at 
ground level at 10 years after germination with 
smooth or lightly textured grey bark. Branch- 
lets lightly ridged longitudinally, often also aris- 
ing from the lower main stem in one or more 
secondary stems. Leaves broadly lanceolate to 
obovate, (5.5-) 10 (-12) cm long, (1.8-) 2.8 
(-3.4) cm wide, margins undulate thickened, 
widest at or above mid-point, shortly mucro- 
nate, primary and secondary venation obvious 
on upper and lower surfaces. Upper surface 
YELLOW-GREEN 148A (Royal Horticultural 
Society Colour Chart 1986), lower leaf surface 
GREEN-GROUP 138A, glabrous. New growth 
sericeous, quickly glabrescent, juvenile leaves 
strongly marked with patches of GREYED- 
PURPLE 185C. Maturing leaves often coloured 
seasonally with GREYED-PURPLE 185C 
markings on upper leaf surface and venation; 
less so on leaf undersurface. Inflorescences ax- 
illary, bracteose with. (1-) 2-3 (-6) flowers. 
Involucre 3.25 mm long, 2.25 mm wide, fawn, 
sericeous on upper surface, early deciduous. 
Pedicels (1.5-) 3-4 (-4.5) mm long, densely 
sericeous. Perianth 5-5.5 mm long, 1.2 mm 
wide, densely sericeous. Torus oblique at c. 
20-25°. Nectary crescentic, margins irregu- 
lar, c. 0.2 mm deep. Stipe of ovary c. 0.5 mm 
long. Ovary c. 1 mm long. Pistil 8-9 mm long, 
green maturing to honey tone YELLOW- 
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ORANGE 22A, glabrous. Pollen-presenter 
lateral or marginally oblique to style end, face 
shallowly concave, margins thickened, c. 1.5 
mm long and wide, gland 0.15 mm high. Fruit 
ellipsoid, smooth, irregularly pusticulate, outer 
surface light green with irregular markings of 
GREYED-ORANGE 177B, 23-26 mm long, 
10-13 mm wide, apiculum 2-3 mm long, stalk 
of fruit 3-4.5 mm long, 1-1.7 mm wide, width 
of wood zone of fruit at juncture of seed and 
wing 3.5-4 mm, commencing dehiscing at c 5 
months, seed seldom retained for more than a 
year. Seed narrowly obovate, wing apical only, 
7-8.5 mm wide. 


Specimens examined: VICTORIA (Grown at 
the authors’ property ex type locality): W.M. 
Molyneux & S.G. Forrester, 26.x.1987 (AD 
98835005 flowering); W.M. Molyneux & S.G. 
Forrester, 15.iii.1988 (AD 98947237 fruiting). 


Flowering period: Late September to late Oc- 
tober. 


Distribution and habitat: Hakea yambulla is 
known from only one locality on the Yambulla 
Peak Track above the east side of the Upper 
Genoa River in far East Gippsland, Victoria, c. 
500 m from the NSW border, at an elevation of 
approximately 410 m As. Geology of the site 
is fossilised Devonian sandstone. Vegetation in 
the area is Shrubby Dry Forest EVC 21 domi- 
nated by Silvertop Ash Eucalyptus sieberi and 
White Stringybark Eucalyptus globoidea with 
Black Sheoak Allocasuarina littoralis locally 
abundant in the understorey. 


Conservation Status: The new species is 
currently known by only the one collection of 
fruit in 1979 from which seed were extracted 
and plants propagated over several genera- 
tions at the authors’ property at Dixons Creek, 
Victoria. 

In the absence of intensive searches at the type 
location, it is unclear whether the type popula- 
tion survives and, if so, whether it is stable or 
in decline. Observations of the type population 
in 1979 suggest the stand occupied a mini- 
mum area of no more than 35 m length and 30 
m width on and around a sandstone outcrop 
to the south of the Yambulla Peak Track. The 
stand therefore occupied no more than 0.1 ha. 
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Population size is estimated to have been in 
the range 20-50 (-100) mature individuals in 
1979. The only plausible threats to the species 
are likely to be extreme and protracted drought, 
which may be significant in the only known el- 
evated topographic setting, repeat fire events 
and, potentially, targeted browsing by Sambar, 
particularly during early stages of post-fire re- 
generation or recruitment. The observed root 
suckering capacity of the species suggests it is 
unlikely to be threatened by low frequency fires 
of any intensity. Seed predation by cockatoos is 
likely to threaten the species only in combina- 
tion with other threats such as drought and fire, 
from which full recovery may rely heavily on 
successful seed recruitment. Using the criteria 
of the IUCN (2001), the species is assessed as 


critically endangered, with a conservation code 
of CR Blab(iii)+2ab(iii); D, on account of the 
current and projected impact of climatic dry- 
ing and warming, increasing fire frequency and 
herbivory by Sambar and its very small inferred 
population size. 


Etymology: ‘The specific epithet is a noun in 
apposition which is the name for the district 
extending east and north-east from the slopes 
of Yambulla Peak and includes Nungatta and 
Mt Poole. The name was probably given to the 
surveyor Francis MacCabe in 1846 by local 
Aboriginal people. Yambulla is from the Thaua 
dialect (John Blay pers. comm. 2009). 


Recommended English name: Yambulla Hakea. 


ee 
Table 1. Comparison of character states for Hakea yambulla and Hakea eriantha. Measurements and observa- 
tions were undertaken from herbarium specimens (H. eriantha) and material grown at the authors’ propert 
(H. yambulla and H. eriantha). Plants were grown from seed of H. yambulla sourced from the Yambulla Pea 
Track on the Upper Genoa River in Victoria, close to the Victorian—-New South Wales border, and from seed of 
H, eriantha sourced from the lower Black Jack Gully Track. Colour codings are derived from the 1986 edition 


of the Royal Horticultural Society Colour Chart. 


Hakea eriantha 


Leaves narrow, stems red 


Character Hakea yambulla 

Seedlings Leaves broad, stems green 

Habit Medium sized upright dense shrub 1.5-2.5 m 
high, 1-2 m wide before 2009 fires, then 
following post-fire regeneration in 2018 
and 2019, 1.8 m high, 85 cm wide 

Bark and Bark smooth to lightly textured throughout. 

stem Stem 8 cm diameter at ground level in third 
generation seed-grown plants at 10 years as 
well as post-fire root sucker at 7 years 

Juvenile Ovate, GREEN-GROUP 139B, subglaucous 

leaves above, often with strong secondary markings 
of GREYED- PURPLE 185C, light green 
beneath GREEN-GROUP 138C, c. 8.5 cm 
long, 4 cm wide 

Adult Broadly lanceolate to obovate, texture thinnish 

leaves but with thickened margins, irregularly 
undulate, primary and secondary venation 
obvious on both surfaces, widest at or above 
mid-point, seasonal marking of GREYED- 
PURPLE 185C noted on both surfaces (5.5-) 
10 (-12) cm long, (1.8-) 2.8 (-3.4) cm wide 
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Large spreading shrub to small tree 3-8 m 
high, 3-6 m wide, ends of stems declined, 
often weeping 


Bark tessellated, fissured with age, flaking 
to vertically interwoven on upper branches. 
Stem c. 65 cm circumference at ground 
level at 28 years 


Broad linear to lanceolate, dark green 
above, mid green beneath, c. 7.8 cm long, 
0.9 cm wide, new tips sericeous, soon 
glabrous, no secondary colouring evident 


Linear lanceolate to narrowly elliptical, 
texture thickish, margins not undulate, 
venation obscure on both surfaces, widest 
at or below mid-point, semi-pendulous, 
(7.5-) 14 (18.5) cm long, (1-) 10-20 (-30) 
mm wide 
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Table 1. (cont.) 


Character 
Flower 


Flowering 
Period 


Fruit 


Recruitment 


Hakea yambulla 


Inflorescence axillary with (1-) 2-3 (-6) 
flowers; involucre 3.25 mm long, 2.25 mm 
wide; pedicels (1.5-) 3-4 (-4.5) mm long, 
densely sericeous with white hairs. Perianth 
5-5.5 mm long, 1.2 mm wide, densely seri- 
ceous, white. Pistil 8-9 mm long, green 
maturing to honey tone, YELLOW-ORANGE 
22A below pollen presenter, glabrous. Pollen 
presenter lateral or marginally oblique below 
style apex, face shallowly concave, margins 
thickened, 1.5 mm long and 1.5 mm wide; 
gland 0.15 mm high 


Late September to late October 


Ellipsoid, smooth, irregularly pusticulate, 
outer surface light green with irregular patterns 
of GREYED-ORANGE 177 B along the sutures 
and fruit body; ageing to GREYED-BROWN 
199D, 23-26 mm long, 10-13 mm wide, 
apiculum 2-3 mm long. Commences dehiscing 
within six months of maturing and seldom 
retained beyond a year; seed narrowly obovate, 
16.5-17 mm long; wing apical only; width of 
wood zone at point of seed and wing juncture 
3.5-4 mm. Energetically predated 

by Yellow-tailed Black Cockatoos 
(Calyptorhynchus funereus) 


Recruitment by seed and root suckers. 
Not observed to be lignotuberous 


Hakea eriantha 


Inflorescence axillary with 6-10 flowers; 
involucre c 2.5 -3.5 mm long; pedicels 2.5- 
6 mm long, densely pubescent with white 
hairs extending on to perianth. Perianth 
3.5-6.5 mm long, white but not sericeous. 
Pistil 7-8.5 mm long, green with light 
honey tone, YELLOW-ORANGE 22B 
below pollen presenter. Pollen presenter 
lateral below style apex, 1.2-1.5 mm long; 
gland 0.2 mm high 


Mid-August to mid-September 


Obovate to broadly obovate, sub-sigmoid, 
smooth becoming pusticulate, outer 

face GREYED-BROWN 199B ageing to 
GREY-GROUP 201A, decorticating regu- 
larly with age, 25-30 mm long, 26-30 mm 
wide, apiculum 3-6 mm long. Fruit and 
seed can be retained for three or more 
years, often becoming embedded in upper 
stems and branches; 

seed obliquely narrowly obovate, 
19.5-20.5 mm long; wing apical only; width 
of wood zone at point of seed and wing 
juncture 8.5 mm. Occasionally eaten by 
Yellow-tailed Black Cockatoos 


Recruitment by seed. Rarely observed to 
be lignotuberous although coppice shoots 
and root suckers were initiated by 2009 fire 
from large lignotuber and exposed root 
respectively in cultivated specimens at 
Dixons Creek 
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